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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical write-in 
type recording medium and an optical write-in type recorder 
easily manufactured with a simple structure and optically 
written from a display side or both sides. 
SOLUTION: These medium and device are composed of a 
recording part 10 displaying an image, an optical write-in part 
12 writing the image in the recording part 10 by an optical 
pattern and an input/output part 14 controlling the recording 
part 10 and the write-in part 12. A space modulation element 
20 constituting the recording part 10 is constituted so that a 
transparent electrode layer 32, a display control element 
layer 34 consisting of a memorial property element (liquid 
crystal) having a selection reflective property or a rear 
dispersive property, an optical conductive layer 36 of a dual 
CGL structure provided with charge generation layers 40, 44 
on both of an upper layer side and a lower layer side of a 
charge transport layer 42 and a rear side electrode layer 38 
are laminated in order from the display surface side between 
a pair of substrates 30, 31 of which one side is transparent, 
and the display surface. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The mold record medium write-in [ optical ] which carried out laminating formation of the 
display-control layer of the selective reflection nature which has memory nature and reflects 
wavelength required for a display alternatively, or backscattering nature, the optical stratum 
functionale which makes the charge obtained by carrying out photo electric conversion of the light 
which penetrated said display-control layer spread, and at least two kinds of layers of** sequentially 
from the electrode layer side transparent between one pair of electrode layers with transparent either. 

[Claim 2] Said display-control layer is a mold record medium [ according to claim 1 ] write-in 
[ optical ] which is cholesteric liquid crystal. 

[Claim 3] For said cholesteric liquid crystal, a planar condition is the mold record medium 

[ according to claim 2 ] write-in [ optical ] only whose left spiral is the monolayer of only a right 

spiral, or cholesteric liquid crystal of two or more layers. 

[Claim 4] The mold record medium write-in [ optical ] which was stuck so that the transparent 
electrode layer side of the mold record medium of a publication write-in [ optical ] might become 
any 1 term of above-mentioned claim 1 - claim 3 with an outside and in which a double-sided 
display is possible. 

[Claim 5] The mold recording device [ equipped with a means write-in / optical / irradiate the light 
patternized according to image data from the screen side of said mold record medium write-in / 
optical / driven by the mold record medium / given in any 1 term of above-mentioned claim 1 - claim 
4 / write-in / optical /, the medium driving means which impresses driver voltage to one pair of said 
electrode layers of said mold record medium write-in / optical /, and drives said mold record medium 
write-in / optical /, and said medium driving means and perform optical writing ] write-in [ optical ]. 
[Claim 6] The mold recording device [ according to claim 5 ] write-in [ optical ] further equipped 
with the control means controlled for said medium driving means and said means write-in [ optical ] 
to be formed in one, or to connect through means of communications, and to drive said medium 
driving means and said means write-in [ optical ] synchronously. 

[Claim 7] It is the mold recording device [ according to claim 5 or 6 ] write-in [ optical ] with which 
said means write-in [ optical ] is established to each of a double-sided transparent electrode layer 
when the mold record medium of a publication write-in [ optical ] is used for above-mentioned claim 
4. 

[Claim 8] A mold recording device [ given in any 1 term of claim 5 from which the wavelength 
alternatively reflected by said display-control layer and the wavelength which performs optical 
writing with said means write-in / optical / differ - claim 7 ] write-in [ optical ]. 
[Claim 9] The light-and-darkness contrast of L and a means write-in [ optical ] for the write-in 
quantity of light of the field which sets a display condition to ON C, When the permeability of Ton 
and said display-control layer at the time of an off display is set [ an optical threshold ] to Toff for 
the permeability of said display-control layer at the time of Lth and an ON display, A mold recording 
device [ given in any 1 term of claim 5 which performs optical writing with the light of wavelength 
which fills both the following (1) types and (2) types - claim 7 ] write-in [ optical ]. 
Lth<L*Ton/100--(l) 
Lth>L*C*Toff/100 - (2) 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention starts the display which used the mold medium write-in 
[ optical ] and the mold medium write-in [ optical ], and relates to the display using the mold 
medium write-in [ optical ] in which optical writing is possible, and a mold medium write-in 
[ optical ] from a display side especially. 
[0002] 

[Description of the Prior Art] The mold space modulation device write-in [ optical ] which combined 
the photoconductivity switching element and the display device is developed, and it is put in 
practical use by the projector etc. as a light valve in recent years, and also possibility is examined by 
the field of optical information processing as it is in "liquid crystal space modulation machine and 
information processing" liquid crystal, Vol.2, No.l, '98, and pp 3-18. 

[0003] As such a mold space modulation device write-in [ optical ], a writing and read-out side 
writes in the relation of a front flesh side at the writing side G f a ********** write-in mold medium 
and this mold medium write-in [ optical ] at OplusE"1997.1No206pp 115-119, and the optical 
system of business and the mold device write-in [ optical ] for the light valves of the overhead 
projector with which it read to the read-out side, and the optical system of business was established 
are proposed, for example. 

[0004] Moreover, the mold medium write-in [ optical ] whose separation was enabled also attracts 
attention using the component which has memory nature in the display-control component of a mold 
space modulation device write-in [ optical ]. For example, the rear- face side by the side of a display 
is written in, it sets in equipment and writes in journal of the SID 5/3 1997 pp 269-274 from a rear- 
face side, and after write-in termination is written in, it removes from equipment, and the mold space 
modulation device write-in [ optical ] constituted so that only a mold medium write-in [ optical ] 
might be carried and might be made is proposed. 

[0005] Impressing a predetermined electrical potential difference to a component, by changing the 
impedance of a photoconductivity switching element with the quantity of light which received light, 
and controlling the electrical potential difference impressed to a display device, it drives a display 
device and such a mold space modulation device write-in [ optical ] displays an image. 
[0006] The amorphous silicon device used for the photodiode used for CCD or a contact type image 
sensor, for example as a photoconductivity switching element which controls the electrical potential 
difference or current which an impedance is changed with the quantity of light which received light, 
and is impressed to a display device is proposed. Furthermore, the OPC component of dual CGL 
structure (dual CGL structure) is examined by this invention persons as a photoconductivity 
switching element. 

[0007] This dual CGL structure is the structure which prepared the charge generating layer (CGL) 
which becomes both by the side of the upper layer of the charge transportation layer (CTL) which 
consists of a charge transportability ingredient, and a lower layer from the ingredient made to 
generate a charge by optical exposure, and according to this structure A top applicable to the liquid 
crystal device of an alternating current drive etc., since hot heat treatment is not needed, there is an 
advantage that application to flexible substrates, such as a PET film, is also possible, and application 
in various fields is expected. 
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[0008] moreover, a liquid crystal display component like the nematic liquid crystal which distributed 
to the polymer and gave memory nature as a display-control component, for example, cholesteric 
liquid crystal, and strong dielectric liquid crystal ~ or although the electrophoresis component is 
examined, especially strong dielectric liquid crystal attracts attention. 
[0009] 

[Problem(s) to be Solved by the Invention] However, there are the following problems in such a 
mold device write-in [ optical ]. That is, since the writing and read-out side has relation of a front 
flesh side, it is necessary to secure the optical path or tooth space for optical writing to a rear-face 
side. For example, since the mold device write-in [ optical ] for the light valves of the overhead 
projector proposed in OplusE"1997.1No206pp 115-119 has an optical path on both sides by the side 
of write-in optical system and light valve read-out, a tooth space is needed. 

[0010] Moreover, the equipment write-in [ optical ] for writing in data from the rear face by the side 
of a display is required for the mold medium write-in [ optical ] proposed in journal of the SID 5/3 
1997 pp 269-274, and the tooth space for it is separately needed. Moreover, since it is necessary to 
write in at the time of rewriting and to set in equipment (for example, since it is necessary to once 
remove and to record when the mold medium write-in [ optical ] is being stuck on the wall, the desk, 
etc.), it is inconvenient. 

[001 1] Furthermore, in recent years, the demand of the mold medium write-in [ optical ] in which 
double-sided record is possible has become strong, and double-sided record is clearly difficult by the 
mold medium of the conventional structure which was mentioned above write-in [ optical ]. 
[0012] The mold device write-in [ optical ] which can be written in from a front-side is proposed by 
JP,2- 125228, A and JP,5-173169,A there using strong dielectric liquid crystal. These prepare the 
wavelength selection nature mirror reflective film which reflects alternatively the light of the 
wavelength selection filter which penetrates the light of a certain wavelength alternatively, or a 
certain wavelength between a liquid crystal layer and a photoconduction layer, make the other light 
penetrate and change the impedance of a photoconduction layer while reflecting alternatively the 
wavelength for displaying with a wavelength selection filter or the wavelength selection nature 
mirror reflective film. 

[0013] However, these are complicated structures and are difficult to manufacture. Moreover, the 
band of wavelength is narrow and loam Lycium chinense has it in the fall of sensibility. Moreover, 
when cholesteric liquid crystal is used, since a light absorption layer is between a display-control 
component and a photoconduction layer as it is in SID96 APPLICATIONDIGEST pp 59-62, it is 
difficult [ it ] for a photoconduction layer to supply light. 

[0014] For this reason, in JP,1 1-1 49090, A, the space light modulation element of the configuration 
except the wavelength selection nature mirror reflective film is proposed. This space light 
modulation element arranges a space light modulation element between one pair of deflecting plates 
arranged with the cross Nicol's prism at the time of read-out actuation, irradiates light from the same 
side as a writing side, and peruses the light which passed the space light modulation element from a 
rear- face side. In this case, since it is the configuration which writes in by the rear-face side of the 
side to peruse, and irradiates light and read-out light, the illumination- light study system for 
irradiating read-out light must equip the rear-face side of the side (namely, display side) to peruse 
with the write-in optical system which projects manuscripts, such as a negative, independently and 
leads an optical image to a space light modulation element. Therefore, the configuration as optical 
recording equipment is comparatively complicated. 

[0015] Moreover, although the demand about the device write-in [ optical ] in which double-sided 
record is possible is also made in recent years, it is difficult on structure to perform double-sided 
record in the mold device of the structure mentioned above write-in [ optical ]. 
[0016] From the above thing, this invention aims easy at offering the mold record medium write-in 
[ optical ] in which a display side to optical writing is possible and the mold recording device write- 
in [ optical ] which can be manufactured with easy structure. Moreover, also let it be the purpose 
easily to offer the mold record medium write-in [ optical ] in which optical writing is possible, and a 
mold recording device write-in [ optical ] with easy structure from both sides which can 
manufacture. 
[0017] 
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[Means for Solving the Problem] This invention in order to attain the above-mentioned purpose the 
mold record medium of invention of claim 1 write-in [ optical ] The display-control layer of the 
selective reflection nature which has memory nature and reflects wavelength required for a display 
alternatively sequentially from a transparent electrode layer side between one pair of electrode layers 
with transparent either, or backscattering nature, Laminating formation of the optical stratum 
functionale which makes the charge obtained by carrying out photo electric conversion of the light 
which penetrated said display-control layer spread, and at least two kinds of layers of ** is carried 
out. 

[0018] That is, the display-control layer of the selective reflection nature which has memory nature 
as a display-control layer, and reflects wavelength required for a display alternatively, or 
backscattering nature is used for the mold record medium of claim 1 write-in [ optical ]. In selective 
reflection and a backscattering, wavelength required for a display is reflected and unnecessary 
wavelength is penetrated as it is. Therefore, the plane of incidence of a write-in light, the plane of 
incidence of read-out light, and the outgoing radiation side (namely, screen) of read-out light can be 
formed by one field side of a mold record medium write-in [ optical ]. Moreover, since the reflective 
film for reflecting light is unnecessary in case the recorded image is read, the configuration of a mold 
record medium write-in [ optical ] can be simplified that much. 

[0019] The optical stratum functionale is carrying out photo electric conversion of the light which 
penetrated the display-control layer, and conveying the obtained charge, and impresses an electrical 
potential difference partially according to the pattern of the light irradiated by the display-control 
layer. By this, since the optical property of a display-control layer is changed according to the pattern 
of light, the pattern of light will be recorded on a mold record medium write-in [ optical ] as a 
modulation of the optical property of a display-control layer. 

[0020] As a display-control layer, as indicated to claim 2, as indicated to claim 3, it is good 
[ cholesteric liquid crystal is suitable, and / a planar condition ] more suitably only for a left spiral to 
choose the monolayer of only a right spiral, or the cholesteric liquid crystal of two or more layers. 
[0021] Moreover, a mold record medium [ given in any 1 term of above-mentioned claim 1 - claim 
3 ] write-in [ optical ] Since all make one field side of a mold record medium write-in [ optical ] the 
plane of incidence of a write-in light, the plane of incidence of read-out light, and the outgoing 
radiation side (namely, screen) of read-out light, As indicated to claim 4, the mold record medium 
write-in [ optical ] in which a double-sided display is possible is obtained by sticking a mold record 
medium [ given in any 1 term of above-mentioned claim 1 - claim 3 ] write-in [ optical ] so that a 
transparent electrode layer side may become with an outside. 

[0022] Moreover, the mold recording device of invention of claim 5 write-in [ optical ] It is 
equipment using the mold record medium of above-mentioned claim 1 to claim 4 write-in [ optical ]. 
A mold record medium [ given in any 1 term of above-mentioned claim 1 - claim 4 ] write-in 
[ optical ], The medium driving means which impresses driver voltage to said one pair of electrode 
layers of said mold record medium write-in [ optical ], and drives said mold record medium write-in 
[ optical ], It has a means write-in [ optical ] to irradiate the light patternized according to image data 
from the screen side of said mold record medium write-in [ optical ] driven by said medium driving 
means, and to perform optical writing. 

[0023] Said medium driving means impresses driver voltage to one pair of electrode layers of said 
mold record medium write-in [ optical ], it is producing electric field among said one pair of 
electrode layers, and the charge generated within said optical stratum functionale of said mold record 
medium write-in [ optical ] makes it a movable condition. 

[0024] Said means write-in [ optical ] irradiates the light which carried out pixel patternizing 
according to image data from the screen side of said mold record medium write-in [ optical ]. 
Thereby, the charge of an amount according to image data is generated to the field to which the 
optical stratum functionale of said mold record medium write-in [ optical ] corresponds, and between 
said one pair of electrode layers is moved to it. According to image data, partial pressure impression 
of the high electric field is carried out by this migration, and an image is recorded on said display- 
control layer prepared among said one pair of electrode layers by said display-control layer by it. 
[0025] As indicated to claim 6, such a medium driving means and a means write-in [ optical ] can be 
constituted so that it is formed in one, or it connects through means of communications, a control 
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means synchronizes and drives said medium driving means and said means write-in [ optical ] and it 
may control. 

[0026] Moreover, when the mold record medium of a publication write-in [ optical ] is used for 
above-mentioned claim 4, as indicated to claim 7, it can consider as the configuration which 
establishes said means write-in [ optical ] to each of a double-sided transparent electrode layer. 
According to this configuration, since optical writing can be performed to double-sided coincidence, 
it is efficient. 

[0027] Moreover, it is not necessary it not only can to perform good writing, but to initialize in the 
case of the next writing, and is advantageous, without writing in by said display-control layer at the 
time of a **** lump, and influencing light at it by changing the wavelength alternatively reflected by 
said display-control layer and the wavelength which performs optical writing with said means write- 
in [ optical ], as indicated to claim 8. 

[0028] As indicated to claim 9, the write-in quantity of light of the field which sets a display 
condition to ON Moreover, L, When light-and-darkness contrast of a means write-in [ optical ] is set 
to C and the permeability of Ton and said display-control layer at the time of an off display is set 
[ an optical threshold ] to Toff for the permeability of said display-control layer at the time of Lth 
and an ON display, Even if the wavelength alternatively reflected by said display-control layer by 
performing optical writing with the light of wavelength which fills both the following (1) types and 
(2) types, and the wavelength which performs optical writing with said means write-in [ optical ] are 
the same wavelength, it is possible to perform good writing. 
[0029] Lth<L*Ton/100 - (1) 
Lth>L*C*Toff/100 -- (2) 
[0030] 

[Embodiment of the Invention] (Gestalt of the 1st operation) As shown in drawing 1 , the mold 
recording device write-in [ optical ] concerning the gestalt of the 1st operation is divided roughly, 
and consists of the Records Department 10 which displays an image, the section 12 write-in 
[ optical ] which writes an image in the Records Department 10 with the pattern of light, and the I/O 
section 14 which writes in with the Records Department 10 and controls the section 12. 
[0031] The Records Department 10 has the driving gear 22 which drives the space modulation 
element 20 which constitutes an image display side, and this space modulation element 20, and if the 
driving signal from the I/O section 14 mentioned later is received, a driving gear 22 will impress an 
electrical potential difference to the space modulation element 20, and will make the space 
modulation element 20 an image display possible condition, i.e., an ON state. 
[0032] The space modulation element 20 has transparent one side, and is the structure where the 
laminating of the transparent electrode layer 32, the display-control component layer 34, the 
photoconduction layer 36, and the rear- face lateral electrode layer 38 was carried out to order from 
the screen side among the substrates 30 and 3 1 of the pair made into a screen side. 
[0033] As one transparence substrate 30 of the substrates 30 and 31 of a pair, although well-known 
transparence substrates, such as glass or a product made from plastics, can be used suitably, since the 
indicating equipment of the gestalt of this operation does not need hot heat treatment at the time of 
manufacture, it can also apply flexible substrates including polyester film, such as polyethylene 
terephthalate. In addition, 100 to about 500 micrometers are suitable for the thickness of the 
transparence substrate 30. 

[0034] Since the transparent electrode layer 32 has the input of an image by light from the 
transparence substrate 30 side, constituting from transparent electrodes, such as ITO, is suitable for 
it. Moreover, since the rear- face lateral electrode layer 38 by the side of the substrate of another side 
does not have the input of the image by light, it does not need to be a transparent electrode, for 
example, can apply the electrode in consideration of adhesion, low resistance, or a mechanical 
characteristic like metal electrodes, such as aluminum, Cu, and Cr. 

[0035] the display-control component layer 34 — selective reflection nature — or it is the layer which 
consists of a component with memory nature with backscattering nature, and is the configuration of 
having filled up with the liquid crystal ingredient in the space divided by the spacer formed among 
one pair for carrying out orientation of the liquid crystal of orientation film. It is good to be filled up 
with cholesteric liquid crystal as a liquid crystal ingredient, when using the display-control 
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component layer 34 as a layer with selective reflection nature, and to be filled up with the polymer 
distribution liquid crystal which used the nematic liquid crystal etc. as a liquid crystal ingredient 
when considering as a layer with backscattering nature. Of course, it is also effective to carry out the 
polymer dispersion-liquid crystallization of the cholesteric liquid crystal, and to encapsulate such 
liquid crystal. 

[0036] In addition, wavelength required for a display is reflected, and by selective reflection and the 
backscattering, since unnecessary wavelength is penetrated as it is, with the gestalt of this operation, 
the photoconduction layer 36 is formed in the irradiation appearance side of the display-control 
component layer 34, and it absorbs the light which penetrated the display-control component layer 
34, and is using the absorbed quantity of light for optical switching. 

[0037] With the gestalt of this operation, the thing of the dual CGL structure where the charge 
generating layers 40 and 44 were formed in both by the side of the upper layer of the charge 
transportation layer 42 and a lower layer is used as a photoconduction layer 36. Detailed explanation 
of the photoconduction layer 36 is mentioned later. In addition, as a photoconduction layer 36, like 
the organic photoconductive element of the structure of not only the thing of dual CGL structure but 
others, or an amorphous silicon device, if it is the optical stratum functionale which served as light 
absorption ability and the photo-electric-conversion ability which changes the absorbed light into the 
charge equivalent to an absorbed amount, it is applicable. 

[0038] Moreover, electric field are produced between the transparent electrode layer 32 and the rear- 
face lateral electrode layer 38 by equipping the driving gear 22 which drives the space modulation 
element 20 with the connector 46 linked to the transparent electrode layer 32 mentioned above and 
the rear-face lateral electrode layer 38, communications department 47a, and the driving pulse 
generation section 48, and impressing a driving pulse to the transparent electrode layer 32 and the 
rear- face lateral electrode layer 38 through a connector 46. In addition, this connector 46 is 
constituted dismountable. 

[0039] Moreover, a driving gear 22 detects the trigger signal for the drive wave output inputted from 
communications department 47a off-line using wireless, an electromagnetic wave, infrared radiation, 
a supersonic wave, etc., for example, and makes the driving pulse generation section 48 generate a 
pulse by detection of this trigger signal from the outside. As the driving pulse generation section 48, 
for example, it has the wave storage section like ROM, and the DA translation section, and the DA 
translation of the wave read from ROM is carried out, and a driving pulse can be generated, or it can 
constitute so that a pulse may be generated by electrical circuit-method like a pulse generating 
circuit. 

[0040] With the gestalt of operation of **** 1, what combined the forward pulse and the negative 
pulse is used for a pulse, and as shown in drawing 2 , only the number of desired impresses a 
forward pulse and a negative pulse with the 1st pulse, the 2nd pulse, and — at alternation. Therefore, 
in the odd-numbered pulse, in drawing 2 , the forward pulse and the even-numbered pulse are a 
negative pulse. Here, a forward pulse shows that the transparent electrode layer 32 is high potential 
to the rear- face lateral electrode layer 38, and a negative pulse shows the reverse. 
[0041] As a wave of the pulse to drive, although especially limitation is not carried out, it can apply 
alternating-voltage and frequency **. Although applied voltage is alternating voltage, as a wave, a 
sine wave, a square wave, its triangular wave, etc. are possible for application. Of course, even if it is 
completely the wave of arbitration which combined these, it is applicable. Moreover, the display 
engine performance etc. may add the subpulse which cannot perform the change of a display if 
independent to a driving pulse for an improvement. Furthermore, although it may be effective to 
impress some bias component depending on the class of display-control component layer 34, it is 
good to constitute so that some bias component may be impressed in that case. 
[0042] the optical exposure section 52 which irradiates the pattern generated in the pattern 
generation section 50 and the pattern generation section 50 which the section 12 write-in [ optical ] 
divides roughly, and generate a pattern according to image data from the image display side side of 
the space modulation element 20 as a pattern of light — and It has communications department 47b 
which carries out the in-and-out force of the information, such as image data, off-line from the 
exterior, the pattern of the light formed according to image data is irradiated from the image display 
side side of the space modulation element 20 based on the directions inputted from the I/O section 14 
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through communications department 47b, and optical writing is performed. 

[0043] For example, the transparency mold displays using TFT as the pattern generation section 50, 
such as a liquid crystal display and a simple matrix type liquid crystal display, are applicable. As the 
optical exposure section 52, if a fluorescence light, a halogen lamp, an electroluminescence (EL) 
light, etc. can irradiate light at the space modulation element 20, they are applicable. 
[0044] Moreover, the pattern generation section 50 and the optical exposure section 52 are good as 
mentioned above also as a configuration prepared in another object, and it is good also as a 
configuration prepared in one. When considering as the configuration prepared in one, luminescence 
mold displays, such as an EL display, CRT, and a field emission display (FED), etc. can be applied. 
It is applicable if it is the quantity of light which irradiates the space modulation element 20 other 
than these, wavelength, and the lighting system which can control an exposure pattern. Of course, it 
is also possible to consider as a colored light which the light source is not necessarily limited to 
white and is obtained using a filter. 

[0045] The I/O section 14 divided roughly and is equipped with the driving signal communications 
department 54, the signal communications department 56 write-in [ optical ], and a control section 
58. The driving signal communications department 54 transmits a driving signal to a driving gear 22 
off-line using wireless, an electromagnetic wave, infrared radiation, a supersonic wave, etc., 
similarly [ the signal communications department 56 write-in / optical ], writes in the section 12 
write-in [ optical ] off-line using wireless, an electromagnetic wave, infrared radiation, a supersonic 
wave, etc., and transmits a control signal. 

[0046] It connects the exterior, online, or off-line, and a control section 58 controls the section 12 
write-in [ optical ] and a driving gear 22 synchronously while changing into the image data for a 
display the image data inputted from the outside. For example, image data is inputted from the 
exterior, and if there are write-in directions written in the space modulation element 20, while 
outputting a driving signal to a driving gear 22 from the driving signal communications department 
54, the inputted image data is changed into the image data for a display, and it outputs to the section 
12 write-in [ optical ] from the signal communications department 56 write-in [ optical ]. 
[0047] Here, the record conditions of the mold recording device of such a configuration write-in 
[ optical ] are explained. 

[0048] First, when light-and-darkness contrast of L and the section 12 write-in [ optical ] is set to C 
and the permeability of Ton and said display-control layer at the time of an off display is set [ the 
write-in quantity of light of the ON field of the space modulation element 20 / an optical threshold ] 
to Toff for the permeability of said display-control layer at the time of Lth and an ON display, the 
value of each light is determined so that Lth<L*Ton/100 (the minimum quantity of light at the time 
of **), and Lth>L*C*Toff/100 (the maximum quantity of light at the time of dark) may be filled. In 
this case, there is no need for an initialization process, and it cannot be concerned with the hysteresis 
of a display layer, but can be recorded. 

[0049] In addition, an optical threshold is the minimum quantity of light which can change the 
display condition of the space modulation element 20 by giving the space modulation element 20, 
when the electrical-potential-difference pulse of a certain magnitude is impressed to the space 
modulation element 20. 

[0050] For example, in a two or less 100 microwatt/cm optical exposure, it becomes an off display 
(for example, umbra), using a pulse voltage as 100V, and in a two or more 100 microwatt/cm optical 
exposure, when becoming an ON display (for example, bright section), the optical threshold Lth 
serves as 100 microwatt/cm 2. 

[0051] For example, when the display-control component layer 34 is selective reflection nature, the 
display-control component layer 34 is the permeability in the condition of carrying out selective 
reflection, and permeability Ton is permeability of the display-control component layer 34 at the 
time of an ON state on a display. Moreover, the display-control component layer 34 is the 
permeability in the condition of having not carried out selective reflection, and permeability Toff is 
permeability of the display-control component layer 34 at the time of an OFF state on a display. That 
is, at the time of Toff, there is no selective reflection by the display-control component layer 34, and 
in order that the display-control component layer 34 may be penetrated and the photoconduction 
layer 36 on the back may absorb all light, it is Toff>Ton. 
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[0052] Furthermore, when the reflection factor change to the quantity of light of the display-control 
component layer 34 is gently-sloping and the quantity of light from which the rate of change of the 
reflection factor to the quantity of light of Lth90 and the display-control component layer 34 
becomes 1 0% about the quantity of light from which the rate of change of the reflection factor to the 
quantity of light of the display-control component layer 34 becomes 90% is set to LthlO, it is also 
Lth90 <L*Ton (the minimum quantity of light at time of**), and LthlO> L*C*Toff (the maximum 
quantity of light at the time of dark). 

[0053] It is effective that a planar condition uses the monolayer of only a right spiral or the 
cholesteric liquid crystal of two or more layers for the display-control component layer 34 at this 
time only in a left spiral. When it is a monolayer, the ratio of the quantity of light by permeability 
being 50% or more in a maximum of 100% and the minimum, and passing the display-control 
component layer 34 at the time of the light and darkness of an image and the display-control [ as 
opposed to / in other words, the display-control component layer 34 is on a display, and / the amount 
of transmitted lights of the field of an ON state ] component layer 34 are on a display, and the ratio 
of the amount of transmitted lights of the field of an OFF state becomes less than 2:1, it is almost 
uniform and can fulfill the above-mentioned design value easily. 

[0054] Furthermore, the method which it writes [ method ] in with selective reflection wavelength 
and changes wavelength as another record conditions is applicable. For example, selection 
wavelength is made into 550nm bluish green, optical writing can be carried out to the 
photoconduction layer 36, without being influenced of a display-control layer, if light write-in 
[ write-in ] is performed in the red of 680nm, and there is no need for initialization. Moreover, since 
the above complicated designs are also unnecessary, it is effective. 

[0055] In addition, although the case where the driving signal communications department 54, the 
signal communications department 56 write-in [ optical ], and a control section 58 were constituted 
according to an individual was explained, at least two can also consist of gestalten of operation of 
**** 1 in one. 

[0056] Here, the photoconduction layer 36 which constitutes the space modulation element 20 is 
explained to a detail. With the gestalt of operation of **** 1 , it is considering as the photoconduction 
layer 36 of the dual CGL structure where the charge generating layers 40 and 44 were formed in both 
by the side of the upper layer of the charge transportation layer 42, and a lower layer. 
[0057] As a charge generating layer ingredient which constitutes the charge generating layers 40 and 
44, the organic material which a charge generates by optical exposures, such as a perylene system, a 
phthalocyanine system, a bis-azo system, a dithio PITOKERO pyrrole system, a 
SUKUWARIRIUMU system, an AZURENIUMU system, and a thia pyrylium polycarbonate 
system, is applicable, as the production approach of a charge generating layer — solvents besides 
[ dry ] the film forming method, such as a vacuum deposition method and a spatter, — or the spin 
coat method using distributed material, a dip method, etc. are applicable. 

[0058] Moreover, as a charge transportation ingredient which constitutes the charge transportation 
layer 42, a trinitro fluorene system, a polyvinyl-carbazole system, an OKISA diazole system, a 
PIRARIZON system, a hydrazone system, a stilbene system, a triphenylamine system, a 
triphenylmethane color system, a diamine system, etc. are applicable. Moreover, application of the 
polyvinyl alcohol which added LiC104, or an ion conductivity ingredient like polyethylene oxide is 
also possible, as the production approach of a charge transportation layer — solvents besides [ dry ] 
the film forming method, such as a vacuum deposition method and a spatter, — or the spin coat 
method using distributed material, a dip method, etc. are applicable. 

[0059] Furthermore, the photoconduction layer 36 is possible not only for the above-mentioned 
three-tiered structure but a considering [ it / as multilayer structure such as a charge generating 
layer / charge transportation layer / charge generating layer / charge transportation layer / charge 
generating layer, ]-that what is necessary is for charge transportation layer to be pinched by charge 
generating layer, and to just be constituted at least configuration. 

[0060] Moreover, the stratum functionale which consists of one, such as modulated light film for the 
transparent membrane for protection, the functional film for dc-component removal, and sensitivity 
settling and gas barrier film which prevents penetration of oxygen or water, at least can be prepared 
between the display-control component layer 34 and the photoconduction layer 36. 
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[0061] in addition, the organic material chosen from the group which the functional film for dc- 
component removal has high insulation, and is film with the capacity which can remove a dc 
component, for example, consists of polyvinyl alcohol (PVA), a polyvinyl carbazole, polyvinyl 
acetate, polyethylene oxide, and poly butyl alcohol — a principal component, ****, Si02, SiO, Ti02 
and aluminum 203, and SiN, PZT and Ta2 — 05 and A1N from ~ the film which uses the inorganic 
material chosen from the becoming group as a principal component can be used. 
[0062] In addition, although the configuration which connected the Records Department 10, the 
write-in section 12, and the I/O section 14 off-line was explained, you may constitute from a gestalt 
of the 1st operation so that the Records Department 10, the write-in section 12, and the I/O section 
14 may be incorporated in the same equipment. Of course, you may constitute so that it may 
incorporate in equipment with two [ same / of the Records Department 10, the write-in section 12, 
and the I/O sections 14 ]. 

[0063] (Gestalt of the 2nd operation) The gestalt of operation of **** 2 is the application of the 
gestalt of implementation of the above 1st, and as shown in drawing 3 , it is the configuration that it 
had the driving gear 22 with which the Records Department 10 impresses a driving pulse to the 
space modulation element 21 in which double-sided record is possible, and the space modulation 
element 21 in which this double-sided record is possible, and the write-in sections 12a and 12b were 
able to prepare each in both-sides side of the space modulation element 21 in which double-sided 
record is possible. 

[0064] The space modulation element 21 of the gestalt of operation of **** 2 is the configuration 
which stuck the non-display side [ the space modulation element 20 used with the gestalt of 
implementation of the above 1st of two sheets ] substrate 31 sides with hot melt adhesive 33 etc. 
[0065] The space modulation element 21 of the gestalt of the 2nd operation has the advantage that a 
component curvature-comes to be hard in order to stick the space modulation element 20 of two 
sheets of the same configuration by contrast. Moreover, the space modulation element 21 in which 
double-sided record is possible can also be formed on the flexible transparence substrate 30 as the 
another manufacture approach by carrying out a laminating to a transparence conductive layer / 
display-control component layer / protective layer / photoconduction layer / electrode / glue line / 
photoconduction layer / protective layer / display-control component layer / transparence conductive 
layer / transparence substrate one by one. 

[0066] A driving gear 22 makes the space modulation element 21 in which double-sided record is 
possible drive by making into a unit the configuration of the space modulation element 20 used with 
the gestalt of implementation of the above 1st, so that the writing and read-out of an image can be 
performed to asynchronous by the front- face and rear- face side, respectively. 
[0067] In addition, since another configuration, other record conditions, etc. are the same as the 
gestalt of the 1st operation mentioned above, the same sign is attached and explanation is omitted. 
[0068] (3rd operation gestalt) the — three — operation -- a gestalt — starting — light — writing — a 
mold — a recording device — the above — the — one — operation — a gestalt — an application — it is — 
drawing 4 - being shown - as — dividing roughly — an image — displaying — the Records 
Department - 1 1 — light - a pattern — the Records Department — 1 1 — an image — writing in — light 
— writing — the section — 1 3 — the Records Department —11— writing in — the section — 13-- 
controlling - I/O — the section — 15 - and - a personal computer — (— PC — ) — 18 - online — 
connection — carrying out — having had — a configuration — it is — . In addition, the same part as the 
gestalt of the 1st operation mentioned above attaches the same sign, and explanation is omitted. 
[0069] With the gestalt of operation of**** 3, it has EPROM and the DA translation circuit which 
made the wave memorize as the driving pulse generation section 48 which constitutes the driving 
gear 22 of the Records Department 1 1, the DA translation of the wave read from EPROM is carried 
out at the time of electrical-potential-difference impression, and a driving pulse is impressed to the 
space modulation element 23. In addition, with the gestalt of operation of **** 3, it is considering as 
the square wave which combined the forward pulse and the negative pulse as a wave of the driving 
pulse impressed to the space modulation element 23. 

[0070] Moreover, the pattern generation section 50 and the optical exposure section 52 are connected 
to a personal computer (PC) 18 on-line through I/O Port 45 and the I/O section 15, respectively, and, 
as for the section 13 write-in [ optical ], the drive is controlled by the personal computer (PC) 18. 
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With the gestalt of the 3rd operation, as the pattern generation section 50, contrast uses the 
transparency mold TFT mold liquid crystal display which is about 150:1, and is using the halogen 
lamp light source as the optical exposure section 52. 

[0071] The control section 58 of the I/O section 15 outputs various control signals, such as a driving 
signal for driving the driving signal and the write-in section for driving reception and a driving gear 
22 for the image data showing the image specified by the various control signals and user who were 
outputted from the personal computer (PC) 18, and the image data for writing to the Records 
Department 1 1 and the section 13 write-in [ optical ] through the driving signal communications 
department 54 or the signal communications department 56 write-in [ optical ]. 
[0072] Moreover, with the gestalt of the 3rd operation, the thing of a configuration of having formed 
the protective layer 37 between the display-control component layer 34 and the photoconduction 
layer 36 is used as a space modulation element 23 of the Records Department 1 1 . 
[0073] This space modulation element 23 can be manufactured in the following procedures. First, 
bends IMIDARU perylene (BZP) is produced in thickness of 0.08 micrometers by vacuum 
evaporationo as a charge generating layer 44 on the substrate 31 which produced the Au electrode 38 
with a thickness of 5nm. 

[0074] To the upper layer, it is biphenyl diamine system material as a charge transportation layer 42. 
7.2%, polycarbonate Bisphenol Z (Pori (4 and 4'-cyclohexylidene diphenylene carbonate)) A 
solution (10.8% and monochlorobenzene 82%) is further diluted twice with monochrome benzene, 
and the film with a thickness of 3 micrometers is produced by applying this with a spin coat. 
Furthermore, 0.08 micrometers of BZP(s) were formed in the upper layer as a charge generating 
layer 40. Let the film of three layers obtained by this be the photoconduction layer 36. 
[0075] Then, the ITO electrode layer 32 is produced so that thickness may be set to 20nm, wet 
spraying of spherical spacer HAYABIZU L-25 (Hayakawa Rubber Co., Ltd. make) with a diameter 
[ with adhesives ] of 5 micrometers is carried out, and this upper layer is made to stick a glass 
substrate with an ITO electrode layer further, on the glass substrate 30 which applied the light- 
shielding film to the rear face, so that an ITO electrode layer may contact at a spacer. 
[0076] After performing the above process at a room temperature, in order to paste up a spacer and a 
substrate, it heats at 1 10 degrees C, and holds for 30 minutes, and an OPC liquid crystal cell is 
obtained. Then, the cholesteric liquid crystal which carries out selective reflection of the colored 
light of Green to this liquid crystal cell is poured in, and the display-control component layer 34 is 
obtained. 

[0077] In addition, in a detail, dextro-rotatory chiral agent CB15 (Merck Co. make) 13.9wt% and 
dextro-rotatory chiral agent CE2 (Merck Co. make)13.9wt% is mixed more as this cholesteric liquid 
crystal nematic liquid crystal El 86 (Merck Co. make) 72.3 wt% which has a forward dielectric 
constant anisotropy. 

[0078] Thus, the space modulation element 23 is obtained by sticking the charge generating layer 40 
and the display-control component layer 34 which were created through the clear layer 37 for 
protection. 

[0079] Here, the result of having measured permeability beforehand is shown in drawing 5 about the 
cholesteric liquid crystal used for the display-control component layer 34. Drawing 5 shows the 
permeability in the condition, i.e., the cholesteric liquid crystal at the time of an ON display, that 
cholesteric liquid crystal is carrying out selective reflection, and the permeability in the condition, 
i.e., the cholesteric liquid crystal at the time of an OFF display, that cholesteric liquid crystal has not 
carried out selective reflection, in the Green light. 

[0080] In drawing 5 , when cholesteric liquid crystal carries out selective reflection and serves as an 
ON display, it is in the condition that the permeability at the time of high applied voltage falls, and is 
about 77% in drawing 5 . Moreover, when cholesteric liquid crystal does not carry out selective 
reflection but serves as an OFF display, it is the case where light all penetrates cholesteric liquid 
crystal mostly, and is 99% in drawing 5 . That is, it turns out that the quantity of light which writes in 
the display-control component layer 34 of the gestalt of operation of**** 3, and light penetrates, 
and carries out incidence to the photoconduction layer 36 on the back is changed in between 77 to 
99% of the amounts of incident light. 

[0081] Thus, it investigated about the sensibility property of the created space modulation element 
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23. The result is shown in drawing 6 . 

[0082] When the driving pulse of 240Vpp(s) is impressed from drawing 6 , as for ON state Lth, i.e., 
the threshold quantity of light from which it becomes an ON display, an image is observed between 
1 mW/cm2 and 10 mW/cm2. Since cholesteric liquid crystal will carry out selective reflection and an 
image will be in an ON state when incidence is carried out with more quantity of lights than this, a 
reflection factor is high, and when incidence is carried out with the quantity of light smaller than 
this, since cholesteric liquid crystal will not carry out selective reflection but an image will be in an 
OFF state, a reflection factor becomes low. 

[0083] Since a reflection factor is 77% to 99% when it writes in and carries out here with the 
quantity of light of 20 mW/cm2, as fluctuation of the quantity of light is from 15.7 mW/cm2 to 20 
mW/cm2 and is shown also in drawing 6 , the reflection factor at the time of an ON display serves as 
homogeneity. It turns out that the display quantity of light at the time of an ON display (the amount 
of reflected lights) becomes uniform by this. 

[0084] Moreover, since the contrast of the image written in is 150:1, and quantity of light fluctuation 
serves as 133 microwatt/cm 2 from 104 microwatt/cm 2, as shown in drawin g 6 , the reflection factor 
at the time of an OFF display also serves as homogeneity. It turns out that this becomes uniform [ the 
display quantity of light at the time of an off display (the amount of reflected lights) ]. 
[0085] Here, optical writing was performed to the space modulation element 23 using the equipment 
of the 3rd configuration of the gestalt of operation write-in [ optical ], and the display engine 
performance was evaluated. The driving pulse impressed to the space modulation element 23 is pulse 
width or 20ms, and it was impressed to the 1st pulse (forward pulse), the 2nd pulse (negative pulse), 
--, the 8th pulse (negative pulse) so that the forward pulse and negative pulse of 240Vpp might serve 
as alternation. 

[0086] Moreover, the light used for optical writing considered as the wavelength of 550nm, wrote 
the optical image of maximum quantity of light 20 mW/cm2 in the space modulation element 23, 
and evaluated it. In addition, after making the pattern of light and darkness record on the space 
modulation element 23 beforehand and initializing the space modulation element 23, image 
recording for a trial was performed. 

[0087] Consequently, in an umbra and the optical exposure section, as for the optical exposure 
section, Green was obtained, and, as for the umbra, the monochrome image of black was obtained. 
The effect of the image recorded before performing image recording for a trial could not be checked, 
and hysteresis did not remain. Moreover, although it wound 1000 times, it returned and image 
recording was performed, it has checked that display performance degradation was not seen but its 
property was stable. 

[0088] furthermore, not Green whose light used for optical writing is the colored light of selective 
reflection about wavelength but red — colored light — it changed and image recording for a trial was 
performed like the above. In this case, since it was the wavelength from which a write-in light and 
read-out light differ, image recording of the following image was performed, without initializing. 
[0089] The image which, as for the optical exposure section, Green was obtained, and, as for the 
umbra, the monochrome image of black was obtained, and was recorded last time in an umbra and 
the optical exposure section like [ this result ] the above turned into an after-image, and did not 
remain. Of course, repeatedly, even if it performed image recording, it has checked that display 
performance degradation was not seen but its property was stable 1000 times. 

[0090] Furthermore, rear-face sides were stuck, double-sided record of the space modulation element 
23 of two sheets of the gestalt of the 3rd operation was enabled, and image recording for a trial was 
performed about each with the case where it is different wavelength from the case where a write-in 
light and read-out light are the same wavelength like [ modulation element / in which this double- 
sided record is possible / space ] the above. 

[0091] The image which, as for the optical exposure section, Green was obtained, and, as for the 
umbra, the monochrome image of black was obtained, and was recorded last time in an umbra and 
the optical exposure section like [ this result ] the above turned into an after-image, and did not 
remain. Of course, repeatedly, even if it carried out image recording to both sides, it has checked that 
display performance degradation was not seen but its property was stable 1000 times. 
[0092] 
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[Effect of the Invention] It is effective in the ability to manufacture easily with easy structure and 
perform record write-in [ optical ] from a display side according to this invention, as explained 
above. 

[0093] Moreover, it is effective in the ability to perform record write-in [ optical ] from the display 
side which can manufacture easily with easy structure, and optical recording is made to both sides, 
and can perform a double-sided display. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view showing the 1 st outline configuration of the mold recording 
device of the gestalt of operation write-in [ optical ]. 

[Drawing 2] It is the graph which shows the example of the driving pulse impressed to the space 
modulation element of drawing 1 . 

[Drawing 3] It is the explanatory view showing the 2nd outline configuration of the mold recording 
device of the gestalt of operation write-in [ optical ]. 

[Drawing 4] It is the explanatory view showing the 3rd outline configuration of the mold recording 
device of the gestalt of operation write-in [ optical ]. 

[Drawing 5] It is the graph which shows the relation of the applied voltage of cholesteric liquid 
crystal and the permeability which were used for the display-control component layer of the space 
modulation element of drawing 4 . 

[Drawing 6] It is the graph which shows the sensibility property when impressing the driving pulse 
of 240Vpp(s) to the space modulation element of drawing 4 . 
[Description of Notations] 
1 0 Records Department 

12, 12a, 12b, 13 The section write-in [ optical ] (means write-in [ optical ]) 
14 15 I/O section (control means) 
18 Personal Computer (PC) 

20, 21, 23 Space modulation element (mold record medium write-in [ optical ]) 
22 Driving Gear (Medium Driving Means) 

30 Transparence Substrate 

3 1 Non-display Side Substrate 

32 Transparent Electrode Layer 

33 Hot Melt Adhesive 

34 Display-Control Component Layer (Display-Control Layer) 
36 Photoconduction Layer (Optical Stratum Functionale) 

38 Rear-Face Lateral Electrode Layer 
40 44 Charge generating layer 
42 Charge Transportation Layer 

45 I/O Port 

46 Connector 

47a, 47b Communications department (means of communications) 

48 Driving Pulse Generation Section 

50 Pattern Generation Section 

52 Optical Exposure Section 

54 Driving Signal Communications Department 

56 Signal Communications Department Write-in [ Optical ] 

58 Control Section 
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©^*^«fci-ftft©ftT-ft»# iA^^ff 5 5 ~ 
W*JS 7 ©v 1 «Kif5tt©ft»# iA^MfE^g 



2 

Lth<L*Ton/l 0 0- (1) 
Lth> L * C * Toff/ 1 0 0 ••• (2) 

[^^©P^B^Ui^] 

[ 0 0 0 1 J 

10 0 0 2] 

io [&5£©Sfl5] iS¥s Jfeittt^-fyt^f^i:** 
fc-frfc ft » § IB SBPIt^ -f * ^ M 

1.2, No. 1, '98, PP 3-18lwfc5 J; 5 (C, fttf$g*&S©# 

[0 0 0 3] ft^Vti&^^mXil^M * 

t LTtt, 0H;tl4\ OplusE'1997. 1No206 pp 115-119K:, 

20 #ii^ffl©ft^, K^ffiUJN(cK^mU8©ft^»<b 

T'ffl ©ft # # * ^Ji^ $ l > -5 o 

[0 0 0 4] ft*#jA^S^W^^>M*©* 

journal of the SID 5/3 1997 PP269-274JC14, ^tjMI 
©SB{BaSr»#ii^Sfw-fey h L-CSBttW^»#iA 

[0 0 0 5] r©4 5<cft»#ii*SSW3EW^M ^ 
(4, ^©HESr^KPMDLoo, SftbfcftifcJ; 

*T, ^^{-PPJP^ttSWBESrSiJfflli-Sr tl-4 

[0 0 0 6] SftLfcftfi^J; Vt°— ^v^Sr^b 
$*T*^-7-tc:SiJD$n5®JEfe5v>{4«gftS:*Jfflii- 
5ft*S14*-r s/^V'^SR-^t UTf4, CCD 
icm^biiZ?* W^lr- K-^**fB-f ^-v?-fev-9- 

ig(dual CGL structure) ©O P CST-^^^[®tt* 

[0007] r©7 f ^r^cGL«ig(4, ttffitf)3H£# 
<c 5 %MW&M ( c t D ©±*miJ t TJBfflS t <om 

£*(CGL)*Kttfc«3!re*>0, r©«5t{-4ni4\ 
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[0008] m^mm^t L-m, # 

[ 0 0 0 9 J 

^— ^SrSSft-t-SjK.S^fcS. #Jx.f4*0plusE"1997. 1No2 
06ppll5-119^*3VT»^$^fe^— /<— ^ 5> K/O^ 

^W^^tbL^OM«-3teS8& 
^■f 5 fc * * t f£ 5 . 

[0 0 1 Oj *fc N journal of the SID 5/3 1997 pp26 
9-274{C*3V^Tlt^^JxfcJt*#ii^S^tt. 

fc, i&Wfcjlte-fcy bi-S^S*s*>5 

[ooii] $^tc, ifi^Ttt. PonBiE«*rtifcft»£ 

[0 0 12] #H¥2-1 2 5 2 2 8 

#&«-S»4$IW ¥ 5 - 1 7 3 1 6 9^$S(-I±> 3$Sttt« 
&*m^X7v>Ymfrb&% : &frZSifete%M% 
x/nM * £ jxT V * 5 0 - n tt**JB £ ft WKJB 

[ooi3] l^u ztibteMW£ffi&-C'tb<o, mm 

SID96 APPLICATIONDIGEST pp59-62idfc5 J; 5 

t . hhmmhm* t ytmmm <o m td # ® nxe a* *> s » 

[0 0 14] ^(Dtztb, 1 - 1 4 9 0 9 0^ 

ffi Lj${ftf>i$ir (i * n ^ = a /w-eBBB L fc 1 *f Wii|p)t5 



(3) 

4 

wj-e« # t Ktb l jt t * mtt-f zmmxhztc 

[0 0 15] WBlE&Brtg&ftSii^-T^ 
±HLV\ 

[0016] &.±<Dztfrb. *mwi*. mmtmrnx 

So 

[0 0 17] 

(4, ^^-f^/5 i -*^!• 5 S?^^l*f<7^S^lS»P«^^"^ ^ B ^^ 

1 2mm<Dm : £%Mmftmi-tib<DX'&>z>o 

[0018] -r**?*>, I** 3 ! 1 <7?7t##^^MIB»^ 

T>*BstbL7t(Dttl#t®(-r^^*>. *^B)Sr^T?#5 0 

[0 0 19] Jt^ffiStt, SrailLfc*** 
40 «gg^L, »b^7t«WSr^i-Sr t-c, 

1"S„ cn(Cof9, *S*fM»«©3te¥«H*aS3te«> x *- 

[0 0 2 0] m^UmS ti.X it, gt*3S2tC|SttLfc 
tt, f»*«3(C|E«cLfcJ:5{-. 7°^— ^"^ffi^^ig 
so 2/^^ H B B ^5S^-rS<b J:^„ 
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[0021] ±re»**i~»**3©^Tixd» 
[0 0 2 2] «i#!5©5W!©*»*i&*S!lE* 

[0 0 2 3] lWKttMttB»#ll:tts Bfif57t*^iA^SfE 

[0 0 2 4] il(rlE3t»#a**«»i, Si^x-^iwiSii 

[0 0 2 5] r.roj:5*iiEflcK»#©i:*»*a**a 

»fcllinE*»#a**ai*:WJ(l!LTMH-*J:5lc«l 
[0 0 2 6] £fc, ±fEM#9i4K:3E*Wft»#j&*S! 

[0 0 2 7] £fc, tt*3S8tCfE«Lfc<t 5 MIES? 



5 

[0 0 2 8] fi*3S9^f£*LfcJ;5lc, 

th, *>&7ji<Dm<Dffi&&^Uffll§V>i&i&&&Ton, ;* 

73?^roi*<oawE**#j»Jiroaia**Toff t Litt 

g\ WTco (l) it&tf (2) ^©n^Sr^fc-fi&ftro 

9 3t*#ii*Sr«9«fti:*S|3li:«*t?*>oT:t, 

[0 0 2 9] Lth<L*Ton/l 0 0 ••• (1) 
Lth>L*C*Toff/l 0 0 •■• (2) 
[0 0 3 0] 

^H«tQie«»l 0(cpj^^##iAif7fe«#^^IH51 
2, XtflEftffll 0 tt#54*»l 2 t?r»J»t5Aai 
7lg|5l 4 fca»fc*riE£;h/r^5. 
20 [0 0 3 1 ] ttfflR 1 0 fi, ®^ft^ffi^r«fi£-r5^ra 

gwun-y- 2oi m^mmm* 2 0 zmm-tzmmmm 

2 2 fc&flj*., Btt£B2 2 l4«3z&i-5 Att57}£B 1 4 t5> 
[0 0 3 2] ffilW3EWilf ^ 2 0 (4. — ^jg^T-S^ffi 

*f»s«3 o, 3 i ©Kt, ■**ffi{aia i e> 
mi-, is?^m@S3 2, 3 4 » %mmm 

3 6 , SBftiJ®^S 3 8 tmS ZthtzmT&X'&Zo 

so [0 0 3 3] — >tf<DXt£3 0, 3 l<D—1j<DmWg;W.3 

^^^BfiSSitNFt-i^fao^SSr^St L^ei/^c 

/UA $r(i Cfe t -T5 7 Udrv^^/VS^^jiffl-rS - t i> 
*imX-hZo SBJS1S3 OOlJlil 0 0/im/5> 

[0 0 3 4] SWSHJf 3 2 (4, mmmWL 3 0ffl9^?>^ 
X~hZ&mtete<. mx-tf. Al, Cu, CrfOil 

alias j&jBwtgffeSo 

[0 0 3 5] *^fW»*^-» 3 4 (4, altRR*ftt*^fo5 
iM4«*«cSLt*Sr toy * y ttro&i^J: 5 <C4«"C 
fot), f^fB^ie^]$-fr-5^c*b» l^o?iaip]^^ttP> 

Sixfc«fifc-C*>5. 3 4 Sr» iltRS^tt 
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«****U it*»ft14«;fcSJi£1-S4§-£-f4, tM 

[0 0 3 6] fc*s % iIiR£#t*3J:T/m*ffc£LT-t4, *^ 

#HiSC5»lffi|-ej4, *ii%1MfPX?JI 3 4 Oftl* 
3 6 feRttT, 3 4 £if 

[0037] ^mmmmx'tz, ytmnm 36 1 lt, 
mffiffimm 4 2 <o±.mm t rmm t (om^iz9Mm±m 

4 0, 4 41>mrtbtltz7 : =.T*CGLm&(Di><0&tiz 
*5, ft%tt£3 6 i: LTf4, T ? ^.r/i-CGLltiSO'b© 

[oo3 8j 2 0 &mm-rz>mw>m 

12 2IJ, _h5£ Lfcj3W«®f 32t KEffiljmUJl 3 8 
\Z.W>mtZ>=%.9 9 4 6, ilif§|5 4 7 a, WSh'*^*£. 

<h*ffiffiij«ig 3 8 icmW)'<;i-x$:%lto-tZ> - i K <£ 

•? x se^m^g 3 2 1 38i ©hk:*** 
[oo3 9] syt, ^»i^e2 2«. ^auj5>e>, 09*. 

if, *«§L fS^iSlRVigWjK^SrfiJfflLT^-^ 

vciiftaj4 7 a frhxt) istzmm&wz-itiJwtiib 

£>*§|5 4 8 <h LT(4, #Jx.l4, R OM<75«fc 5 

D A^& LTiESj^Vw^ 19 , /^;*fg£|5]S§ 

[0040] #n i comMmmx-a, s</u* 14, je^ 

•f«tp{-, Hl^Vu;*., f£2^7u;*, •••i:ExNVi-^i:A 
2 "ei4^tfc# e (D^A-* (4]E/nVU^ , ffi^C# S tfVVU-;* 

llft/^tiioTV^. rrt\ lE^vu;* £ f4, 11 
i»J«ffiJI 3 8 fc*tl,T8§&«ffiB 3 2 r. 

[0041] mWri-i>y</^<o&mt LTf±, #{-PS^ 



(5) 

[0 0 4 2] 7fe$#i2^p15 1 214, ^BiJUT, fflHtx- 
^ICjSi:T/^-y^Mt5^->±*9!5 0, 
10 ^-V:fe&§l5 5 0 lci3V>T^$ixfc^^ — VSr^t©^ 
^-yt LT^I^^ia^ J F-2 0©B*fe*^Efi"JA»£>!#,*|- 

-^^(DtfS5rtiJA^i-Siift»154 7 b il« 
§154 7 b Sr^LTAffiASB 1 4 b At) £ titcm^m 

P3^2 OWM^^ffiffl^bBBJtLTft^&^SrfT 

[0 0 4 3] s<9 — V£j£SB5 0 t LTil, Mitf, T 

iiSft-So *fi?.*tpT5 5 2 £ LTfi, ik%7^( 
^yy^-f, xl/^ ht3/P$^s/-fe>-^. (EL) 7^ h 

[0 0 4 4] *fd, ±34 CO J; 5 {C, '-S.9 — V^$|5 5 0 
i:3t«M*«|J5 2 £{4giJ»-^ttfc«^i: L-"Ct> ^v^L, 

■5*^-, ^Jxf4, ELr^/W, CRT, 7 
Fxv7v'3Vt^^ (FED) &£*<£>i§3feS'r 

% m v ^ x m b ti s m fe * t i" s - 1 1> ffi t? *> s <> 

[0 0 4 5] Affi^jfB 1 4 (4, AS'J LT, RIMt-^iift 
§15 5 4, 3t##ii*flT-9Ti«SIJ5 6, K.lF®mn 5 8 «r 
ittP5„ ffiKlff -§-ii«ST5 5 4 (4, 0iJx.l4\ M^, « 

m^mRvm^m^mmLXTi-y^-oxmm 

[0 0 4 6] $!J«p15 5 8 14, ^t-tti^VT-r 

§15 1 2 irig®)^«2 2 i:^[11«Lr$iJ®-rS„ ffilitf, 
nUi'bltf-^^/jSft, ffiHMCfl*^ 2 0 tc# 
#5itf*tii^Jt^/5 s fc5i:, igtflft -§-iift §15 5 4 
|gibft^^lEt!)^B2 2{ct±J^-r5t*SC A^^ixfc 
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[oo4 7] -zx\ r©±5*«*ro3t»ta*s!e 
mmm<ommgimz^^Tm.wi-z> c , 

[0 0 4 8] *1\ »I#f2 0fflt>«©tf 
i£3>-tt*&L, 3t##ii*^l 2<Dmv%=>>' h?* h& 

ffllgoSii^SrToff t Lfci Lth<L*Ton/l 
0 0(|1|«|/J^1), ^o, Lth>L*C*Toff/ 
100 (Bt^^S^TtS) £S5fc-r<fc -^-^Jx© 

ft<, ^m<Dmm\cmt>tb-fmmtf~*jmx*hz>c 

[0 0 4 9] ft:fc\ uyi/a*- >v Kirfi, 
W*^ 2 0 5 * # $ gd®I£^/i^ ^£P#q $ nt <^ -5 
t S flf 1*^ 2 o ic-^ 1 5 r t i; i o t^lf 
oo«^t8^^x.^>ixSft{g;w**T*fc?>o 

[0 0 5 0] Mx.fi. '</l^fSJE& lOOVtLTIO 
0 *tW/c m2£iTW3tfiR#t^*3V>Tfi^-7*^ {fflx. 
tf, BtSB) £ft9, 100MW/cm 2 «±ro»T* 
(Wttf, HAS) t*5^, *^Uy'/a 
*H— /UKLthttl 0 0 //W/c m 2t ft5„ 

[0 0 5 1 ] 09*.tf , ^^SlJ^I*^-® 3 4 *S»iRS*ttt 
T-$>-54§£\ iSii^Tonte, X^fflftP*? S 3 4 «SSK 

iS^Tofffi, ^J»ifi3 4^SS?KltbTV^^ 
**IJ^1*T-Ji3 4cD@il^T*fo-5o -t-^t>*>, Toff© 

mum^vmm^m 3 4 tc £ sa^st-h&sft < ±x<n% 
zumfflmM+m 3 4 Lxizmvytmnm 3 6i; 

®1X$ttTLS 5fc*. Toff>Ton£ftoT^-5 0 

[0052] m^umm^m^ A<D%m\^ir 
yt&ictti-zRitm<D$nk&t> s 9 0 % t ft 5 l th 

9 0 , 3t**«]ffl$?Ji 3 4 ©3te*fc*t-*-3R*MM>*rt: 
$S#1 0%t/«c53tSSrLthl 0 t-fZt, Lth9 0< 
L *Ton(?llBS©S/Hfe*)> SO 5 , Lthl0>L*C*T 
off (I***©****) T"b;fc£ 0 
[0 0 5 3] r. © # aE^fWW^R^T-JB "3 4t£7°U— ^tt 

^ii'fc^fflv^ri^tat-J)^ fit- 

*>S*3\ iSii^i±ft«T- 1 0 0%, S(£T-5 0 %Sl± 
Xh <0 . HifeOWBff^roaE^WWStf^Ji 3 4 «riiffl-*-5 

3 4 iJSjif*±-t?*7*tl8©««oailB3t*©ik 
Mt2 : l£trtift!K fS{J*&-T*fc t) , ilEOKtMB £ 

[0 0 5 4] *Pjfc9J©E»*ff=i:L-C, itilRK 



(6) 

51tRKfi?r5 5 0 nmCDWIti: LTio#. 

Sr-rsr » ^o, ioJWfls©&B;o s ft''\» 
±.W(ox o ft«*tftRW-t>&Rfc^fc«>» *r8n?*>s. 

[0 0 5 5] ft*3 s #1? l (DMMnj&mxte, mWi\t% 
ilff A3 5 4 , *## ii*«#a'fll» 5 6 „ RXffflffl& 5 

.o [ o o 5 6 ] r. r x\ Qmmmm* 2 o t#*t5jti 

113 6l£-o^T, »iWfcRM-t-5. #$gl©S?Jfe©» 
ffiT-fi, ttffitftgflH 2©±Jiflfl£T»«i:©Pa:£K« 
#3§£J14 0, 4 4^lt^nfcT : 'ai.T/V'CGL«itcO 
ftjg«Jf 3 6 t 

[0 0 5 7] «iHr%^S 4 0,4 4 Sr«^i-S«W»* 
l^t LTIi> ^!)^, 7*oS'T = :'*, e* 
7yS> ^^-f h-Jro en— >v%^ xfWVVJ*. 

^ x 7Xi/-?A^ f7fyy7A-*"!)A-^- 
t>mm-*imxhz>„ 

[oo58] mmmmm 4 2 sr^-rs*^^ 
^^^/M^y^^ v?r$ v^ftif^jg^Pi^T-fc 

5„ L i C 1 0 4 ^*DLfcjKD tf~/W/V=- 

30 /W^/jf y ai^-uv^-df-v' K<£>«fc 5 ft-f^-^*tttt*t*5|-0 

S^iS^^y ^feftif K7^fft^^&©»S*v ^ 
^J J ?»fc-5V^*5>tfc*fSrfflV N TO^e>'3— hSx, f-f s/ 

[0 0 5 9] $P>{C, 3t*«»3 6l4, _hl53g*5g(C 

Rbf, ^ft< t fc«««^»* s «W»^S»w**ix-c 
«^$tL-Cv^tvtf <t<, Will nM3£%M/nMW& 

m/mMm^.m/mmm : mm/mM^mm<ox. 0 ft# 
40 [ooeoiu, m^umm^m 3 4 1 3 e 

PflJh-T 5 ^ ^ ^< !> K«P«> 1 o ft 5 It 

[0 0 6 1 ] ftfc\ ittgft^l^*ffl^tgl^l4Mii:tt/;i s i^ 

fi, #yt'-;U7;V3-;KpvA) x *!)t*=^*^ 

y /f/VT/i/a- /wA^ft'SfilJ: «?aW?*ix5 ; fi"«l*ts|6[ 
so Sr±fifc^i:-f JK^ S i 0 2 , SiO, Ti0 2 , A 1 2 
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03. S i N, PZT, T a 2O5, A 1 N frbftZ&i. 

[0 0 6 2] /<c4b\ |g 1 ©|?J£©^fi-C<4, fE^gP 1 
0, 1 2, RW, AtMrtBl 4Sr*77l , V 

&^g|512, SO 5 , AfcB^l 4 5rP-©gt(*3WM 
iitfi5lr«^LTtctv> 0 Mlks «Eft«5io, •#& 
^■SB 1 2 , SO, Affl^gfl 1 4 <7? 5 ^>© 2 o£|U— ©^ 

[oo63] (3? 2 (Dmmmm) 2 ©njs©^!g 
tt, ±IE3? 1 © mM<z>mM<Dfom&lxh Q , ®3{c^H- 

4. 5 fc, lE^SC 1 0 imM&a^J&K&M&IMt? 2 1 

a, 12b 3SHffiB»T*mft£M£»!*^ 2 1 
[0 0 6 4] ©*S|[0^ffll©ffiW3eW* J F- 2 1 

f20 ©#S^ffi!lSl£ 3 1 #J|lf|dr$r* j£*#J 

[0065] w,2 (omm<Dmm<o^mwm^ 2 1 14, 
1^ emtio 2 tico&fsi&fflm?- 2 0 zztmrnzte «? -a-*? 

5. SiJ©Kit;tfi£i LT, 

k i t> , mmw.®*imti:£ffl&mm* 2 1 e^t^ r 

[0 0 6 6] ffM^B 2 2 14, _hEKS 1 ©3Hfc©»tt-C 

Ltmzz£?izffimmm^mts:Zzffl&mm+2 i&m 

[0 0 6 7] 4*3, ■£<Ote©«figat*E**f**tt±a& 

[0068] (» 3 <Dmmmm)m3 <o&te<omi&iz*z> 

**tiA^MI2»^Bi4, ±fgJB 1 co^Ufe©)^©^ 

zmmm 1, #©'<*-w;:j:»?iE®iFi5i u-pi&s: 

»#iitf*#tii*fi|Jl 3, fE^gtfl 1 t##ii*«Bl 
3 i:5r$iJfflli-5AtB^a3 1 5, S^y = ^ (PC) 1 

[oo69] #jb 3 commcommx'i^ w.mn 1 1 ©i 

I4^g2 2Zffif$,i-Z>mWjs<;l'Xtkf$. : &4 8 £ LT, & 
ff^fElg^fcEPROMiDA^^E^t^rilx, • 
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ffiPPAnfgf tCf* E P R OMA> &tt*m D 

mih'<A'X<D8.J&k LTI4, jE^Vv^jS.fcO^'-'A'** 

[0 0 7 0] 3t*#i£**flSl 3f4, ^^-^^rit 

95 5 0 t JtflBttfflJ 5 2 14, Wf*lI/0*-h4 5 > 
SO-*, AttJ2j«M S^LT^yay (PC) 18fC^- 
VT?fig«fc*iX, (PC) 1 8 I'ioTl 

io m&fflfflzinx^Zo m3<DMM(vftmx'i*, 

±^ 50i:LT3yh7^biSl50 : 1 HS©i8iI 
iTFTSMf-f^/WMU ftJSIrtB 5 2 t 

[0 0 7 1] Affi2l$l3 1 5 ©{MflpgB 5 8 14, V => V 
(PC) 1 8^P>ffi*$nfc#a*Jffllft#SO'3.— 9*^ 

mm.2 2ikwm-tz>tz.£><Dmm{%%, so*s#iz^93£ 

20 #ji^f-§-a^fSP5 6 Sr^-UTfEfiklSPl lSO^^S^ii 
^-SCl 3tCffi^-r5c 

[0072] m3(omm<ommxit, gmbi i 
(o^m^mmf- 23 1 lt, at^iwfti*^* 34^1 

®^3 6 t©Wfc«liJi3 7Sr^U)t«^©t«>S:ffi 

[0 0 7 3] rw^P^Sf*^ 3(4, ^Xf4", EiT© 
#MS"e*|jt-C# -So |J5nmCAutl3 8 5: 

I^SLtSS3 i±tc, Iffif4 4 fc Lt^yX^ 
5 ^— /U-^U WV(BZP) Sr^^rti D 0 . 0 8 Mm© 

[0 0 7 4] tOliC, 42iUt*7x 
-^-i?7S^tt 7. 2%, #!J 1* tf^. 

7i/- frZ (sHy (4, 4' -v-^ D-^df- y!^i?7 
zL—V^j]— 7$*— h)) 10. 8%, ^-y^nn^:^ 
ifV8 2%<r>mfc*£b\~*S 9 D^V^VtCj; 9 2fSF 

4l40iLTBZP?r0. 0 8/xmf^Lfc o rixtC 
«t 9 # bixfc 3 «<z>fit£r.ftWMI 3 6 t 
40 [0 0 7 5] -^©m, SBCS)tK?ri-3fc^7^IS 
3 0±l:> I TO«HI^3 2Srff^/JS2 0 nmt*5J: 

^_ f _ Atfc -_XL-2 5 (mi\=?M±$D SrSS 
tfc^TL, ^^ic, ITOliI#*^7^1«lrITO 

[0 0 7 6] £Jl±©XS*Sat?fTofc«, 9— 
iS«*SS*-f5fc*» 1 1 O^lciPiftLT, 3 0^ 
§jfLOPCfe a BWI5. *©*, r©ffis B s-fe^t- 
^©feJtSrS^W't"^ 3 ^^^^ •y^ffia^^a 
50 A Lt*^*J»I?i 3 4 ^«6o 
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[0 0 7 7J &*3, ro3^ry-7^«B B Bi:LTJ;t) 

186 (^/W^ttK) 72. 3wtl *tH40*^7 
/HSJCB 1 5 (^A-;7*±$!) 1 3. 9 w t %*5«tTJ t *-J6 
tt©*-i'7^JCE2 (^/V^ttK) 13. 9wt%£ 

[0 0 7 8] r©i5l;LTttLfct^i4 0i 
^ftJ^lSfT-g 3 4 t J859JJe 3 7 fcfl- LTS£* 

i-6^t^J:9, 2g«iaEW* : jF-2 3*s»bix5. 

[0079] r. r x% m^mmmi-m 3 4 icngffl l/c = 

fc*£*£E5tC:^1- 0 i5lt - VftK:*5^T\ => 

[0 0 8 0] HI 5 icfcl^T, ^ux'r V y? <&&-t> v M$l 

B ^Srli(£^:iSiii-5^T'fc <9 , HI 5 Xlt 9 9 %Xh 

4 SrfttiZ^fttfSjgiii LTffB©*^tI 3 6 tcA&f-f 
Attft*<D7 7%A»5>9 9%OMS:ftt5 

[0081] rro < t?iatMLfc$«iii 1 2 3 

©J&aWttKo^TH^fc,. HI 6 l^cD^^t-, 
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